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LongLong--Term Performance Predictions Term Performance Predictions 
and Risk Assessment Integration of and Risk Assessment Integration of 

CementitiousCementitious Materials in PA Materials in PA 
ModelingModeling



State of the ArtState of the Art

RiskRisk--Based Guidelines for D&DBased Guidelines for D&D
Site/Scenario Specific Adjustments to RESRADSite/Scenario Specific Adjustments to RESRAD

Sulfate Attack of Sulfate Attack of SaltstoneSaltstone VaultVault
Probabilistic Analysis to Address Uncertainty Probabilistic Analysis to Address Uncertainty 

PA Overview of SinglePA Overview of Single--Shell Tank AssessmentShell Tank Assessment
Reference Case vs. Conservative CaseReference Case vs. Conservative Case
LayLay--Audience CommunicationAudience Communication

Monitoring Strategy using Monitoring Strategy using KalmanKalman FilteringFiltering
Balancing Predictions and MonitoringBalancing Predictions and Monitoring
Limiting UncertaintyLimiting Uncertainty

Review of Cement Conditioning of Nuclear WastesReview of Cement Conditioning of Nuclear Wastes



Gaps in KnowledgeGaps in Knowledge

Modeling complex systemsModeling complex systems
Risk due to Tank LeaksRisk due to Tank Leaks
Transport in Transport in VadoseVadose ZoneZone
Groundwater systemsGroundwater systems
Level of Detail Level of Detail -- OverOver--simplification, Oversimplification, Over--complexationcomplexation

Data Uncertainties and Limited Data SetsData Uncertainties and Limited Data Sets
Scenarios Scenarios –– closed tanks or buried vaultsclosed tanks or buried vaults
Materials Characteristics (diffusivities, Materials Characteristics (diffusivities, permeabilitiespermeabilities))
Speciation of Speciation of RadRad Waste ConstituentsWaste Constituents
RedoxRedox Couples Under Alkaline ConditionsCouples Under Alkaline Conditions

Coupled Mechanical / Transport CharacteristicsCoupled Mechanical / Transport Characteristics
Cracking Cracking –– propagation, filling, etc.propagation, filling, etc.



Gaps in KnowledgeGaps in Knowledge

UncertaintiesUncertainties
Conceptual ModelsConceptual Models
Assumptions Assumptions –– tendency toward overtendency toward over--conservativeconservative
Future Process OperationsFuture Process Operations

Current Assessment of Future ProcessesCurrent Assessment of Future Processes
10,000+ years10,000+ years
Best Knowledge/Designs Best Knowledge/Designs 
Future Regulatory Atmosphere Future Regulatory Atmosphere 
Iterative ProcessesIterative Processes

ShortShort--Term Properties vs. LongTerm Properties vs. Long--Term PerformanceTerm Performance



OpportunitiesOpportunities

Intellectual ExchangeIntellectual Exchange
Degradation MechanismsDegradation Mechanisms
Model DevelopmentModel Development

ExperimentationExperimentation
Parameterization Parameterization –– isolate parameter of interestisolate parameter of interest
Validation Validation –– multiple parametersmultiple parameters

Advanced Assessment TechniquesAdvanced Assessment Techniques
RiskRisk--Based End StatesBased End States
Probabilistic Release ModelsProbabilistic Release Models
Data/Model Uncertainty MitigationData/Model Uncertainty Mitigation

Collaboration on Cement Use and ScaleCollaboration on Cement Use and Scale--UpUp


